One of the main problems of asteroseismology data treatment is to deconvolve the spectral window from the power spectrum of the observed light curve in order to distinguish the real frequencies from the aliases. We present a mathematical method that enables one to deconvolve several frequency peaks simultaneously.
Introduction
During the last decade, good observational methods were developed to study variable stars. The best way to observe their light curves and avoid data gaps (due to daylight or clouds) is to organize multisite observing networks, such as the Whole Earth Telescope project (WET, Nather et al. 1990 ). It involves several telescopes observing the same target star at different longitudes.
Asteroseismology gives us accurate tools to derive the parameters of a star from the knowledge of its eigenfrequencies. In order to derive such frequencies from the observed light curve, usually the Fourier Transform (FT) power spectrum is computed.
For a continuous data set of total duration T, each frequency appears as the main peak of the pattern shown in Fig. 1 : the central peak height gives a measure of the mode amplitude squared and its full width half maximum is equal to T~l. Secondary peaks, called "aliases", have a power equal to A/9ir 2 times the power of the main one (« 4.5 %). Practically, we cannot obtain a perfect continuous light curve. Data gaps can be due to technical breakdowns (from a few seconds to several minutes), due to bad weather or to a telescope lacking a certain range of longitudes (several hours). Then, the power spectrum of a single sine wave can have a very complex pattern with high side lobes (Fig. 2) : we call it the spectral window.
The main problem is then to deconvolve such spectral window from the observed power spectrum of the star to distinguish the real peaks from the aliases. We present a mathematical method that could be helpful in cases of very close real frequencies and spectral window of very bad quality.
When does the problem arise?
To deconvolve the power spectrum, the WET astronomers use the CLEAN and the PREWHITE methods.
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9.7x10' 9.8x10 9.9x10 1.01 x1Ö~3 1.02x10~3 1.03X10" The CLEAN method (Roberts 1983 ) takes the larger peak of the spectrum and supposes it is a real one. Then it samples a single sine wave in the same way as the data, for which the amplitude and phase are given by FT of the light curve. After that the FT of the sine wave is subtracted from the observed FT. The method iterates until the residual spectrum contains only noise (for the noise threshold definition, see Kepler 1993) . We think that one of the most dangerous aspects of this method is that it supposes a "priori that the larger peak of a power spectrum cannot be due to aliases.
The second method commonly used is called PREWHITE. It acts on temporal series instead of FT. It fits the sine waves that best mimic the light curve and subtracts them from the observed temporal series. To compare the real and the residual signals (i.e., the real one minus the synthetic one) at each step, one can compare their power spectra, but that implies the computation of a FT at each iteration, which needs a lot of computer time for data sets as huge as the WET ones.
In order to save the computation time, we find it is better to work in the frequency domain. This supposes that one can obtain a good accuracy on phases (that means we can oversample the data at least five times, according to Kepler 1993) . Also, one must be able to determine whether a peak is real, is due to aliases, or both. Difficulties for such determinations arise only when the spectral window side lobes are very high and/or when the peaks are very close together (what we call a "peak forest"), i.e., when the frequency difference between two peaks is less than or equal to the frequency difference between the main peak of the spectral window and its first order aliases 10 /zHz). We propose to deconvolve simultaneously all the peaks of such a forest having frequencies
We compute the amplitudes of the sine waves whose summative FT has the same values as the observed FT for all u } . If a peak is only due to aliases, its amplitude should be zero.
The mathematical point of view
Let y(t) be the star signal, i.e., the time series due to the eigenmodes:
and y(u) be its FT.
We recall that the observational window is a sum of "doorfunctions" translated on the time axis. A door-function, whose width is I and which is centered on t = 0, is defined as
The |FT| 2 associated to such a door-function is (3) and the observational window is n (4)
The signal we axe observing is supposed to be
s(t)=y(t)-w(t) (5)
or, in the Fourier space,
where * is the convolution operator. The aim of this paper is to develop s(i/) in such a way that we could extract amplitudes and phases of each sinus:
Then we pull out the sum and develop the sine functions 
we get n S(U) = -UJ)ZJ + w{v + v})Z*\,
J=1 where Z* is the conjugate of Z 3 .
Because of the central symmetry of s(u) around u = 0, we limit our study to the positive frequencies
J=1
Let us call 0(t) the signal really observed by the telescope network and 0(u) its FT. We are able to compute 0{v*) for the n peaks Vk we selected. We have then to solve the equation
i-1
This complex linear system of equations can be written as
Checking that VV has a non-zero determinant, we are able to invert the matrix. The amplitudes and phases of the n peaks selected in the observed power spectrum are then given by and 7T <f>j = arg(Zj) + -(20) ( 
21)

Discussion and conclusion
The author is still improving this method on synthetic signals, but some advice and remarks can be already given.
First, we notice that W is an hermitian matrix, this feature can be useful to save a computing time.
Second, since the amplitudes we measure in the observed power spectrum are the amplitudes of the real peaks plus the noise amplitudes, they are overestimated. We are trying to evaluate the noise function to introduce it in the W matrix.
We consider that this method can still be improved, but it already seems to be an interesting tool to deconvolve data sets of poor coverage.
